Transplacental delivery of genome editing components causes mutations in embryonic cardiomyocytes of mid-gestational murine fetuses.
Genome editing, as exemplified by CRISPR/Cas9, is now recognized as a powerful tool for the engineering of endogenous target genes. It employs only two components, namely, Cas9 in the form of DNA, mRNA, or protein; and guide RNA (gRNA), which is specific to a target gene. When these components are transferred to cells, they create insertion/deletion mutations (indels) within a target gene. Therefore, when fetuses within the uteri of pregnant murine females are exposed to these reagents, fetal cells incorporating them should show mutations in the target gene. To examine a possible genome editing of fetal cells in vivo, we intravenously administered a solution containing plasmid DNA-FuGENE complex to pregnant wild-type female mice [which had been successfully mated with enhanced green fluorescent protein (EGFP)-expressing male transgenic mice] on day 12.5 of gestation. The plasmid DNA induces the expression of gRNA, which was targeted at the EGFP cDNA, and that of the Cas9 gene. All fetuses in the pregnant females should express EGFP systemically, since they are heterozygous (Tg/+) for the transgene. Thus, the delivery of CRISPR system targeted at EGFP in the fetuses will cause a reduced expression of EGFP as a result of the genome editing of EGFP genomic sequence. Of the 24 fetuses isolated from three pregnant females 2 days after gene delivery, 3 were found to have reduced fluorescence in their hearts. Genotyping of the dissected hearts revealed the presence of the transgene construct (Cas9 gene) in all the samples. Furthermore, all the three samples exhibited mutations at the target loci, although normal cells were also present. Thus, transplacental delivery of gene editing components may be a useful tool for developing animal models with heart disorder for heart-related disease research, and gene therapy in congenital heart defects such as hypertrophic cardiomyopathy (HCM). © 2019 IUBMB Life, 9999(9999):1-10, 2019.